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DATA  REPORT 


SHAPE: 

DECLINATION  [THETA  (degrees)]: 
DIMENSIONS  [LxWxH  (in)]: 

WEIGHT  (gm): 

TORSION  FREQUENCY  (Hz): 

LATERAL  (SIDE  BEND)  FREQUENCY  (Hz): 
NORMAL  (AFT  BEND)  FREQUENCY  (Hz): 
AZIMUTHS  (degrees): 

GRAPH  CORRECTIONS: 
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0,  30,  45,  60,  90 


■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 


A  very  good  shed  is  observed  in  the  lateral  data  at  0  degrees  azimuth. 
The  shed  is  largely  single  frequency  in  nature. 

A  very  good  shed  is  observed  in  the  normal  data  at  90  degrees 
azimuth.  This  shed  is  partially  seen  in  the  roll  data  as  well.  This 
shed  is  more  multifrequency  in  nature. 

15.176  Hz  spike  is  seen  in  the  normal  force  data.  The  spike  is  not 
always  as  prominent  in  the  normal  moment  data  which  suggests  a  lack 
of  coherence  in  the  15.176  Hz  spike. 
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■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 


Very  good  shedding  seen  in  the  lateral  and  roll  data  at  0  degrees 
azimuth.  One  of  the  best  examples  of  a  near  single  frequency  shed. 

15.176  Hz  spike  observed  in  the  data. 
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■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 


Very  good  shedding  is  seen  in  the  lateral  data  at  0  degrees  azimuth. 
This  shedding  is  nearly  single  frequency  in  nature. 

15.176  Hz  spike  occasionally  observed  in  the  data. 
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WEIGHT  (gm): 

951.1 

TORSION  FREQUENCY  (Hz): 

34 

LATERAL  (SIDE  BEND)  FREQUENCY  (Hz): 

65 

NORMAL  (AFT  BEND)  FREQUENCY  (Hz): 

81 

AZIMUTHS  (degrees): 

0,  30,  45  ,  60,  90 
120,  135,  150,  180 

GRAPH  CORRECTIONS: 

■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 

■  Very  good  shedding  is  seen  in  the  normal  data  at  90  degrees  azimuth. 
This  shedding  is  nearly  single  frequency  in  nature.  This  shed  can  be 
seen  in  the  roll  data  as  well  but  a  dominating  frequency  near  39  Hz 
makes  it  difficult  to  see. 

■  A  large  frequency  spike  near  39  -  40  Hz  is  seen  in  much  of  the  data. 

■  Good  multifrequency  shed  can  be  seen  in  the  lateral  data  at  30 
degrees  azimuth.  However  it  is  over  shadowed  by  the  system 
resonance  at  39  -  40  Hz.  Good  multifrequency  shedding  can  be  seen 
in  much  of  the  data  at  120,  135,  and  150  degrees  azimuth. 
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A  poor  shed  is  seen  in  the  lateral  data  at  an  azimuth  of  0  degrees  and 
in  the  lateral  and  roll  data  at  180  degrees.  The  shed  at  0  degrees  is 
more  noticeable  in  spite  of  the  noisy  signal. 
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MEAN  MOMENT  COEFFICIENT 

NORMAL  DIRECTION 
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WIND  DIRECTION  (ctoflfMl) 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  B.S  -  THETA  SO  -  AZ  000  COBe  *  MT  *  THETA  SO  -  AZ  000 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUM  -  HT  •  8  -  THETA  30  -  AZ  000  CUBE  -  HT  3  6  -  THETA  SO  -  AZ  000 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  MT  19  -  THETA  SO  -  AZ  000  CUBE  -  HT  8.8  -  THETA  SO  -  AZ  000 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hz)  (IE-4)  PSD  INTEGRAL  PSD  (VHz)  (IE-6)  PSD  INTEGRAL  (IE- 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


CUM  -  MT  It  -  THETA  30  -  AZ  0S0  CUBE  •  HT  l«  -  THETA  30  -  AZ  030 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEO  NOMINAL 
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CUBE  -  HT  -  THETA  30  -  AZ  04B  CUBE  -  HT  B.S  -  THETA  30  -  AZ  04B 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hz)  (*-4)  PSD  INTEGRAL PSD  (1/Hz)  (IE-4)  PSD  INTEGRAL  (IE-4) 
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PSD  INTEGRAL  I  - PSD  PSD  INTEGRAL 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  MT  •  «  -  THETA  SO  -  AZ  040  CUBE  -  HT  0.0  -  THETA  30  -  AZ  043 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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P80  PSD  INTEGRAL  I  ~~  P80  PSD  INTEGRAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  •  HT  SI  -  THETA  SO  -  AZ  060  CUBE  -  HT  S  B  -  THETA  SO  -  AZ  OSO 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  NT  »  6  -  THETA  30  -  AZ  0«0  CUBE  -  HT  S.B  -  THETA  SO  -  AZ  060 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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PSD  P8D  INTEGRAL  I  - PSD  PSD  INTEGRAL 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  8.6  •  THETA  30  -  AZ  080  CUBE  •  HT  6.8  •  THETA  30  -  AZ  080 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


90 


CUBE  -  HT  8  6  -  THETA  80  -  AZ  000  CUBE  -  HT  8.8  -  THETA  30  -  AZ  080 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


92 


CUBE  -  HT  »  8  -  THETA  30  -  AZ  000  CUBE  -  HT  B.S  -  THETA  30  -  AZ  080 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  B.B  -  THETA  SO  -  A2  0»0  CUBE  -  HT  O  B  •  THETA  SO  -  AZ  OBO 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  «.•  -  THETA  SO  -  AZ  000  CU#E  -  HT  0.0  -  THETA  SO  •  A*  000 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUK  -  HT  «  *  -  THCTA  40  -  AZ  1*0  COtl  -  MT  M  -  THITA  30  -  AZ  1*0 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hz)  (IE-4)  PSD  INTEGRAL  _  _  PSD  <1/Hz)  (IE-4)  P3D  INTEGRAL  (IE-4) 
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CUBE  -  HT  •  B  -  THETA  SO  -  A Z  1*0  CUBE  -  MT  H  -  THETA  SO  -  AX  1*0 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  I  I  -  THETA  SO  -  A Z  ISO  CUBE  -  MT  S.B  *  THETA  30  -  AZ  120 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  as  -  THETA  50  -  AZ  1*0  CUBE  -  HT  8  8  -  THETA  SO  -  AZ  1*0 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  M  -  THETA  SO  -  AZ  1*0  CUBE  -  HT  B.O  -  THETA  SO  -  AZ  1*0 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  MT  IB  -  THETA  SO  -  AZ  ISO  CUBE  -  MT  M  -  THETA  SO  -  A Z  ISO 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CU8J  -  HT  0.0  -  THETA  SO  -  A 2  ISO  CUBE  -  MT  0.0  -  THETA  SO  -  AI  ISO 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


ffl 


cube  -  ht  a  a  -  theta  so  -  a*  mb  cube  -  ht  a  a  -  theta  so  -  az  ise 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CVB£  -  HT  U  -  THETA  30  -  AZ  138  CUBE  -  HT  8.8  -  THETA  30  -  AZ  (38 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  #.#  -  THETA  SO  -  AZ  IS#  CUBE  -  HT  8  6  -  THETA  SO  -  AZ  IS# 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUM  -  MT  ».f  -  THCTA  SO  -  AZ  ISO  CUM  -  8T  I  t  -  THZTA  »0  -  AZ  1*0 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUM  -  MT  •  .*  -  THETA  SO  -  AZ  1*0  CUBE  -  HT  M  -  THETA  SO  -  AZ  1*0 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSO  (1/Hz)  (IE-6)  PSD  INTEGRAL  (IE-4)  _  __  P8D  (1/Hz)  (IE-6)  PSD  INTEGRAL  (IE-4) 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


CUBE  -  HT  8  8  -  THETA  30  •  AZ  180  CUBE  -  HT  0.8  -  THETA  SO  -  AZ  180 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

P80  (1/Hz)  P80  INTEGRAL  PSD  (1/Hz)  (IE-4)  P8D  INTEGRAL  (IE- 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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CUBE  -  HT  •  a  -  THETA  SO  -  AZ  MO  CUBE  -  HT  8.S  -  THETA  SO  -  AZ  MO 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

P8D  (1/Hz)  (IE-6)  PSD  INTEGRAL  (IE-4)  P8D  (1/Hz)  (IE-6)  P8D  INTEGRAL  (*-6) 
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FREQUENCY  (Hz) 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  a.e  -  THETA  30  -  AZ  1«0  CUBE  -  HT  »«  -  THETA  SO  -  AZ  1»0 


DATA  REPORT 


SHAPE: 

DECLINATION  [THETA  (degrees)]: 
DIMENSIONS  [LxWxH  (in)]: 

WEIGHT  (gm): 

TORSION  FREQUENCY  (Hz): 

LATERAL  (SIDE  BEND)  FREQUENCY  (Hz): 
NORMAL  (AFT  BEND)  FREQUENCY  (Hz): 
AZIMUTHS  (degrees): 


CUBE 

45 

11. 1  x  7.88  x  8.31 
1029.5 
30 
61 
81 

0,  30,  45,  60,  90, 
120,  135,  150,  180 


GRAPH  CORRECTIONS: 

■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 

■  Very  good  shedding  is  seen  in  the  normal  data  at  90  degrees  azimuth. 
The  shed  tends  to  be  single  frequency  with  the  exception  of  120  ft/sec 
tunnel  speed  which  seems  to  be  multifrequency.  Two  frequency 
spikes  are  seen  in  the  90  ft/sec  data  but  one  of  the  spikes  is  the 
15.176  Hz  spike  that  shows  up  in  much  of  the  data  and  is  probably 
not  a  true  shed. 

■  Very  good  shedding  is  seen  in  the  lateral  data  at  150  degrees  azimuth. 
The  shed  may  be  contaminated  at  180  ft/sec  by  the  30  Hz  torsional 
frequency  which  is  present  in  most  of  the  data.  Evidence  of  the 
shedding  can  also  be  seen  in  the  normal  data. 
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Good  shedding  can  be  seen  in  the  lateral  and  roll  data  at  30  and  135 
degrees  azimuth.  The  shed  merges  with  the  torsional  frequency  at 
wind  speeds  of  180  ft/sec  making  analysis  difficult.  Evidence  of  the 
shedding  can  also  be  seen  in  the  normal  data  but  it  is  not  as  strong. 

Poor  shedding  can  be  seen  in  the  data  at  120  degrees  azimuth. 
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MEAN  MOMENT  COEFFICIENT 

NORMAL  DIRECTION 
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WIND  DIRECTION  (degress) 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  *31  -  THETA  4*  -  AZ  000  CUBE  -  HT  *  31  -  THETA  4*  -  AZ  000 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  9J  FT/SEC  NOMINAL 


120 


CUBE  -  HT  E.31  -  THETA  4t  -  AZ  000  CUBE  -  HT  •  31  -  THETA  4«  -  AZ  000 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


L21 


CUBE  -  HT  (  SI  -  THETA  40  -  AZ  000  CUBE  -  HT  *  31  -  THETA  40  •  AZ  000 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT /SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  6.61  -  THETA  46  -  AZ  000  CUBE  -  HT  6.S1  -  THETA  46  -  AZ  000 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  8  S1  -  THETA  «B  -  AZ  000  CUBE  -  HT  B.St  -  THETA  4»  -  AZ  000 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUSl  -  HT  6.31  -  TH6TA  46  -  A 2  OSO  cu*e  *  HT  '  ™tT*  48  "  *z  080 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  •  MT  (.31  •  THETA  4B  -  AZ  030  CUBE  -  HT  3.31  -  THETA  43  -  AZ  030 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  a  S»  -  THETA  46  -  AZ  030  CUBE  -  HT  a  SI  -  THETA  46  -  AZ  0S0 
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MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

P80  (1/Hz)  P8D  INTEGRAL  PSD  <1/Ht)  PSD  INTEQR 
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CUBE  -  HT  0.31  -  THETA  «S  -  AZ  030  CUBE  -  HT  8.31  -  THETA  46  -  AZ  030 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


130 


CUBE  -  HT  B.S1  -  THETA  «»  -  AZ  04B  CUBE  -  HT  8.81  -  THETA  48  -  AZ  04* 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  B.S1  -  THETA  4#  -  AZ  04*  CUBE  -  HT  #.91  -  THETA  4ft  -  AZ  04# 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


3 
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CUBE  -  HT  8.31  -  THETA  48  -  AZ  048  CUBE  -  HT  8.31  -  THETA  48  -  AZ  048 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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cu*e  -  ht  a.si  -  theta  a*  -  az  oa«  cube  .  Ht  s.si  -  theta  a»  -  az  cab 
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MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  ».S1  -  THETA  «•  -  AZ  0*0  CUBE  -  HT  B.S1  -  THETA  «B  -  AZ  0B0 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  8.31  -  THETA  4*  -  AZ  0*0  CUBE  -  HT  a. SI  -  THETA  48  -  AZ  0*0 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hi)  (IE-*)  PSD  INTEGRAL  (IE-*)  P9D  (VHx)  (IE-6)  PSD  INTEGRAL  (IE-*) 
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CU8E  -  MT  0.31  -  THETA  40  -  AZ  0*0  CU3E  -  HT  9.31  -  THETA  40  -  AZ  000 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  MT  6.31  -  THETA  46  -  AZ  060  CUBE  -  HT  8.31  -  THETA  46  -  AZ  060 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUM  -  HT  9.91  -  THETA  48  -  AZ  090  CUBE  -  HT  9. 91  -  THETA  46  •  AZ  090 
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CUBE  -  HT  0.31  -  THETA  46  -  AZ  000  CUBE  -  HT  0.31  -  THETA  40  -  AZ  000 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 
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CUBE  -  Ht  8.S1  -  THETA  48  -  AZ  090  CUBE  -  HT  8.31  -  THETA  48  *  AZ  090 
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60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  0.31  -  THETA  40  -  AZ  090  CUBE  -  HT  0.31  -  THETA  40  -  AZ  000 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 
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CUB*  *  HT  *31  -  THiTA  4#  -  AZ  1*0  CUBE  -  HT  *  31  -  THETA  4*  -  AZ  1*0 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  6.31  -  THETA  *6  -  AZ  MO  CUBE  -  HT  6.31  *  TllcTA  46  -  AZ  MO 
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CUBS  -  MT  B.31  -  THETA  *6  -  AX  1X0  CUBE  -  HT  B.31  -  THETA  4#  -  AX  1*0 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 
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CUM  •  HT  *  31  -  THETA  4«  -  At  13#  CUBE  -  HT  •  3t  -  THETA  4«  -  At  13B 
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CUM  -  HT  S.31  -  THETA  4*  -  AZ  IS#  CUM  -  HT  #.31  -  THETA  4#  -  AZ  IS# 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hz)  (IE-4)  PSO  INTEGRAL  PSD  (1/Hz)  (IE-4)  PSD  INTEGRAL  (IE- 
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CUBE  •  NT  *  31  -  THETA  4«  •  AZ  134  CUBE  -  HT  3.31  •  THETA  43  -  AZ  133 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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C06€  -  MT  *  SI  -  THETA  *»  -  AZ  IS*  CUBE  -  HT  8.S1  -  THETA  ♦*  -  AZ  IS* 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  8.31  •  THETA  48  -  AZ  138  CUBE  -  HT  8.31  -  THETA  48  -  AZ  138 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 
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CUBE  -  HT  1.31  -  THETA  43  *  AZ  130  CUBE  -  HT  3.31  -  THETA  43  -  AZ  180 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  Ht  6.31  -  THETA  *6  -  AZ  160  CUEE  -  HT  *  81  -  THETA  46  -  A1  160 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  6.31  *  THETA  46  -  AZ  ISO  CUBE  -  HT  6.31  -  THETA  46  -  AZ  160 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


160 


CUBE  *  HT  0.31  -  THETA  40  -  AZ  100  CUBE  -  HT  0.31  -  THETA  40  -  AZ  100 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBt  -  HT  B.31  -  THETA  4*  -  AZ  1»0  CUBE  -  HT  8.S1  -  THETA  4S  -  AZ  1*0 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  HT  8  31  -  THETA  46  -  AZ  180  CUBE  -  HT  6.31  -  THETA  48  -  AZ  180 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 
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CUBE  -  HT  6.31  -  THETA  46  -  AZ  160  CUBE  -  HT  6,31  -  THETA  46  -  AZ  160 


DATA  REPORT 


SHAPE: 

DECLINATION  [THETA  (degrees)]: 
DIMENSIONS  [LxWxH  (in)]: 

WEIGHT  (gm): 

TORSION  FREQUENCY  (Hz): 

LATERAL  (SIDE  BEND)  FREQUENCY  (Hz): 
NORMAL  (AFT  BEND)  FREQUENCY  (Hz): 
AZIMUTHS  (degrees): 

GRAPH  CORRECTIONS: 


CUBE  (ROUNDED) 
0 

8.0  x  8.0  x  10.0 


1700.0 

34 

46 

46 

0,  30,  45,  60,  90 


■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 


Shedding  not  observed. 
15.176  Hz  spike  seen  in  data. 
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MEAN  MOMENT  COEFFICIENT 

NORMAL  DIRECTION 
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WIND  DIRECTION  (degree*) 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE 2  -  THETA  00  -  AZIMUTH  -  000  CUBE 2  -  THETA  00  -  AZIMUTH  -  000 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


CUBE  -  THE1A  00  -  AZIMUTH  -  000  CUBE  -  THETA  00  -  AZIMUTH  -  000 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  -  THETA  00  -  AZIMUTH  -  000  CUBE2  -  THETA  00  -  AZIMUTH  -  000 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE2  -  THETA  00  -  AZIMUTH  -  000  CUBE*  -  THETA  00  -  AZIMUTH  -  000 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE*  -  THETA  00  -  AZIMUTH  -  030  CUBE2  -  THETA  00  -  AZIMUTH  -  030 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE*  -  THETA  00  -  AZIMUTH  -  030  CUBE*  -  THETA  00  -  AZIMUTH  -  030 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/ SEC  NOMINAL  90  FT /SEC  NOMINAL 
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CU8E2  -  THETA  00  -  AZIMUTH  -  0«S  CUBE*  -  THETA  00  •  AZIMUTH  -  OA# 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


K  ©  IO  *  <0  < 

o  o  o  o  o  o  o 

60666060 


o 

*a 


© 

C5 


O 

a 


O 


N 

I 


> 

O 

Z 

Ui 

3 

o 


(U 

CL 


o 


c 

© 

© 


181 


CJBEJ  -  THETA  00  -  AZIMUTH  -  0«S  CUBES  -  THETA  00  -  AZIMUTH  -  04# 
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CUBE 2  -  THETA  00  -  AZIMUTH  -  080 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBES  -  THETA  00  -  AZIMUTH  -  0*0  CUBES  -  THETA  00  -  AZIMUTH  -  000 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE?  -  THETA  00  -  AZIMUTH  -  0B0  CUBE*  -  THETA  00  -  AZIMUTH  -  000 
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CUBE2  -  THETA  00  -  AZIMUTH  -  000  CUBE2  -  THETA  00  *  AZIMUTH  -  0S0 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 
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CUBES  -  THETA  00  -  AZIMUTH  -  090  CUBES  -  THETA  00  -  AZIMUTH  -  090 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


188 


CUBE2  -  THETA  00  •  AZIMUTH  -  000  CUBE2  -  THETA  00  -  AZIMUTH  -  0»0 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE!  -  THETA  00  -  AZIMUTH  -  090  CUBE:  •  THETA  00  -  AZIMUTH  -  090 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 
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CUBE2  -  THETA  00  -  AZIMUTH  -  0»0  CUBE*  •  THETA  00  •  AZIMUTH  -  0*0 


DATA  REPORT 


SHAPE: 

DECLINATION  [THETA  (degrees)]: 
DIMENSIONS  [LxWxH  (in)]: 

WEIGHT  (gm): 

TORSION  FREQUENCY  (Hz): 

LATERAL  (SIDE  BEND)  FREQUENCY  (Hz): 
NORMAL  (AFT  BEND)  FREQUENCY  (Hz): 
AZIMUTHS  (degrees): 

GRAPH  CORRECTIONS: 


CUBE  (ROUNDED) 
30 

9.0  x  8.0  x  8.9 
1575.4 
36 
61 
74 

0,  30,  45,  60,  90, 
120,  135,  150,  180 


■  The  mean  value  of  the  ROLL  moment  coefficients  should  be  divided 
by  12. 

■  The  PSD  and  PSD  Integral  values  of  the  ROLL  moment  coefficients 
should  be  divided  by  144. 

OBSERVATIONS: 


Very  good  shedding  seen  in  the  data  at  135  degrees  azimuth. 

Good  shedding  can  be  seen  in  the  lateral  data  at  45  degrees  azimuth, 
and  in  the  normal,  lateral,  and  roll  data  at  120  and  150  degrees 
azimuth. 

Poor  shedding  is  seen  in  the  data  at  30  degrees. 

In  comparison  to  the  sharp  edged  cube  at  30  degrees  declination, 
it  appears  that  rounded  edges  seem  to  reduce  the  shedding. 
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MEAN  MOMENT  COEFFICIENT 

NORMAL  DIRECTION 


I9h 


WIND  DIRECTION  (ctogrm) 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  (R>  -  HT  «  »  -  THETA  SO  -  AZ  0S0  CUBE  <R)  -  MT  •  •  -  THETA  SO  -  AZ  0S0 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  IF)  •  HT  it  -  THETA  30  -  AZ  030  CUBE  (A)  -  HT  *  8  -  THETA  30  -  AZ  030 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CU»e  (W  -  Hr  «.•  -  THETA  30  -  A Z  04<  CUM  (HI  -  HT  •  •  -  THETA  SO  -  AZ  04» 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hz)  PSD  INTEGRAL  (IE-4)  PSD  (1/Hz)  (IE-6)  P8D  INTEGRAL  (IE-4) 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 


FREQUENCY  (Hz)  FREQUENCY  (Hz) 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 
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CUBE  (HI  •  HT  M  -  THETA  SO  -  AZ  ON  CUBE  (M  •  HT  0.0  -  THETA  30  •  AZ  000 
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MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


FORCE  COEFF  -  NORMAL  FORCE  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  ID)  -  HT  B.t  -  THETA  SO  •  AZ  13S  CUBE  (R>  -  HT  B.t  -  THETA  SO  -  AZ  ISO 


MOMENT  COEFF  -  NORMAL  MOMENT  COEFF  -  NORMAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  <n>  -  HT  I  t  -  THETA  SO  -  AZ  1S6  CUBE  (B)  -  HT  SB  -  THETA  SO  -  AZ  136 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 

PSD  (1/Hz)  (IE-4)  P8D  INTEGRAL  P3D  (1/Hz)  (IE-4)  PSD  INTEGRAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 
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CUBE  IN)  -  HT  I  I  -  THETA  SO  -  AZ  ISO  CUBE  IN)  -  HT  S  t  -  THETA  SO  -  AZ  ISO 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  (A)  -  HT  I  I  -  THETA  30  -  AZ  WO  CUBE  <R)  -  HT  O  B  -  THETA  30  -  AZ  180 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


FORCE  COEFF  -  LATERAL  FORCE  COEFF  -  LATERAL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  |M  •  HT  *.»  -  THETA  SO  -  AZ  ISO  CUBE  0»)  -  HT  I  t  -  THETA  SO  -  AZ  ISO 


MOMENT  COEFF  -  LATERAL  MOMENT  COEFF  -  LATERAL 
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FREQUENCY  (Hz)  FREQUENCY  (Hz) 


MOMENT  COEFF  -  ROLL  MOMENT  COEFF  -  ROLL 

60  FT/SEC  NOMINAL  90  FT/SEC  NOMINAL 
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CUBE  m)  -  *  IT  3.3  -  THETA  30  -  AZ  130  CUBE  (HI  -  HT  3  0  -  THETA  30  -  AZ  130 


